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(54) [*93£>£«0 ^y^u^^^WJJBBJBS^JSflPa^^b 



(57) [S»] (tfaEW) 
[11] ffe*W4, ^ItHtt, flE«B«<o**E*, «^ 

?LS0. 0 2-1. 0mm60fIW5 

-loo my c m' 2 tsw ?>^t*5 9 , 7 0 

%K_h, 013-0. 18g/c 

m 3 , 0 . 3-50 ji/mm 3 , WMM^T 

IB^S (1) - (3) ^rf^1"6 0 

0.5 ^ X/Z ^ 3.5 (1) 

0.5 ^ Y/Z ^ 3.0 (2) 

0.1 ^ Z ^ 2.0 (3) 

fliU X^jftb^CO^^^l (mm) N Yfljftti*- 

f^^li:^^5«*^^^tlMl (mm) , ZHJf^.* 
{^COTO^fl (mm) TfcSo 



(19) 0*H#ff/f (J P) (12)^M WP^F^$R (A) 




1 

[W*JSl] ?LflO. 0 2—1. OmmOfMSs 
~ 1 0 0 m/ c m 2 mt <btlX$3 <9 , fttt*[%4Kd* 7 0 
%R±U H^ft^Jg^ 0 . 013-0. 1 8 g/c 
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m 3 , 0 . 3-50 m/mm s s ^Mifr&^T 

fSig^iS ( 1 ) - ( 3 ) 5rt Sr#m its*" 



[ffifel] 0. 5 £ X, 



[ft: 2] o. 5 s; y/z s: 



[it3] 0. 1 ^ Z 

fab, xttjfa*i^©spis«Haa (mm) , Yttwrnx 
fa tm^-t &mjjfaco^mHMm (mm) N zi$m^ 

I^CD^P^^S (mm) T*&>5„ 
[ft*II 2 ] j^f-t^ffi/^ 0. 013 — 0. 0 3 5 g / 

[«C4] A= (fi/mm 3 ) 

mmxh&nmm 1 x« 2ta«co^ ytw^ i^mmm 

v^i+o— ;i^igp- ^££/fiv\ iH-n-zwign- 

£ & me # y * u 7 -f ^zkfflmtmmm, 

IU9 II?L?r^^t5 - £ ^r#@£-f-5fS*iI 1 , 2 

xi* 3 (cfstfewsK y ^ is? a >mmmmK / M.mmmm 

[0 0 0 1] 

«*t, iw, mm, mtt^Kjs^ibtiztf 
mem l < tt^ttscftti, +^-/ e c5iag3i^sr*t-5^ 

[0 0 0 2] 

zmmfoh lt* y ^u^mnm mzttteft^tf y -7° 
m?§M*i±, y ^ ^mm^am^x 

It <b ttvt ^ *• ii L X A m± T Jf tti L TfSte S * 5 r. 
£(CJ;oTBi3t$H?)„ r.<75± 5 \z. l-XmM&tltctm 

m&m*£, ? - > ••• >m\ as 

[0 0 0 3] 



3. 5 (1) 

3. 0 (2) 

2. 0 (3) 

cm 3 -C$j 9, TIB5£ (4) \C£<9 7%tbbtl?>Mmm.M 

Tinmm (a) ^o. 3^3 oxh^^t^n-mt-r^ 



1/3 X 10) 2 /MS?LO* (fi/cm ! ) 

(4) 

£»ft#3eSr#-*-<5 ffiffi^ 

[0004] — fymt, ^ma, &w&(Dm%~m 

ttM^— -(Dy-y--f^/^ain^_h(c N Kit, »T/u^y 

^oMxmsh^mmfrm^&fax^^v 
[0005] ^mrni-s., mm^s mmt, mm^m^ 

[0 0 0 6] 

40 ^^gii^^jf m^-^>— h «, as 0 . 0 2~i. 

0 mm©HfLiS 5-100 §3/ c m 2 t^tt btl,Tfc 

5, »BMMSl*6S7 o%w_h. aa»tt*ftaso. o l 3 

— 0. 18g/cm\ M»0. 3~5 Ofl/m 
m 3 , ¥^M^7) s TfB*ft-5(; (1) - (3) %m&-t 
5i £Sr#®£-T5„ 
[0 0 0 7] 



1*5] 0. 5 S X/Z ^ 5 



(1) 



3 



( 3 ) 

0.5 ^ Y/Z ^ 5 
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(2) 



[17 ] 0.1 ^ Z S 

\ftb&&r&1i&j?fa<n¥1%%ft& (mm) , ZttflC**' 
ft<^¥*&*.i&« (mm) "e*>5„ 

[0008] *»wo7Ky*i^^>f ^*»j»igjtt»}aff 



2. 0 (3) 

W^V- HI JL^ttffiSa*0. 013-0. 035 
g/cm s T*^ TIB* (4) j^J:t)**bix5«?a 
Kii?LffM* (A) ^0. 3-3 0T?$>5^WWSL 



[18] A- (M^m (fi/mm 3 ) 1/3 

[0009] irja^K y^uy^f ^mmmmumwmm 
m^-hn, mumm^v^u^mmmxh^^t 

[ooio] MfB^ 0 y ^ ^*#MB*l*^Jfffl38 

5Sf&V— h n -/V fc g n -/V t CO RflBCSriiiB * ^ 5 

[0011] #3893<£>aKy ^i/^^f V^OTB^^J? 20 
assist— h (eat. rijgE^^^v— hj ^ 

*»J§Ba>fe&5o «ISB«Xtt*«:«lfc«l*«<?5*y 
100^7 is*. (D&MX*W>i&) # 0 ~ 3 M»%cO fc 

(DXfo& a *3SWfcfctt5^y ^u^^r v^mbwi 
Will ffi^A^y xf^y, ffifeg^y jg 

>\ stfy :7°n tf w>\ i/y-7°nt 6 i/y*i^ 

y^w, a*tt«ffi«**y3i^ix^s^uv\ 
[0012] ^wt-^TW:, y^:?^ vsm»]ib 

&l£^J^5f£ttT£K^ 2®«ii^M^LTffiV>T 
fcftv\, JSfc, #y *v-:7>f vSSttlBfc, ^ui/^M 
HB, Ttfytfrffcfc^K ±£^t^/v~ft^t:^/v*S^ 
m<Dmt If -A^SMB^SriS^ LTJIJ ^Tt)fiv\ 40 

[0013] *3sw^3s»*s*a»fa^— mi ^y d-u 
t)»bixac Sff»^Mi ^y ^i/^^sMt 

BBSr*¥a«rt"e»PS»»»^ ®*U 3Efcii5SiS5BET"C» 

»W«5te*KR»t&ttfc^-r*iiUT*^Tfc^- h 

iSl^Mtfe* (%) - { (Va-Vx 
WttSH^WJW^fi* (g) s ptt*fift:Sr«*;-r5a» 
CO^S (g/cm 3 ) -C&So 50 



(10) VMWLcO* (fi/cm 2 ) 

(4) 

[0014] wmm&i/- hcDrnmcmm^frizmum 
turn *SBS»J, fk^ssiSffl^fflv^ixSo tta 

1, 1, 1, 2-ff77nnx^y, i, l-i^ 
[0 0 15] *»W^»jR«}S55}aix— hco^ag^^v^ 

^ts*p**L5 0 «jaw«E#ji LTtt, ^y#« 

[0 0 1 6] X, M^£CT/KytU7^Ml 

m^mmt i,xmu~t%^b hx^% 0 
[0017] mm<Dmmmkmm"y- ha, mmw& 

7 0 %£t±, »^ L<(i90 %£JL_hl?& 5 P 

tt, ^y->3^^ mm>k, aatfe, a^tti: 
[0018] *w»i#fcfctt5aiiK«»*<ojB05ett, a 

STM D - 2 8 5 6 - 7 0 (#JI|@C) tCfpCT^filfc 

*l|Vx (cm 3 ) £r*^ wsw*i-^^6>a#^ 

cof*aVa (cm 3 ) * (5) J; 0 &M&Cft 

* (%) ^ft»t-5o ws, Mivx^it ay^ww 

* coOTi^f*« > mitm&Wxr^wm t <d^x&> z> 0 

[001 9] 

UR9] 

/ ( V a -W/ p ) } X 1 0 0 ( 5 ) 

[0 0 2 0] Stef^4L 140 mm, 125 mmCOV 



( 

5 

Rife jf tfffl 2<3omt-ef5 TO ^ fc ^ ft v ^ J; 

[0021] ^mco^m^^^M^— hn s n^tt* 

m&0. 0 13 — 0. 18g/cm\ 9f 

0 13 — 0. 0 3 5 g/cm 3 5MKK(j:0. 01 

3-0. 0 3 0 g/cm 3 tl)^ mS«0. 0 

1 3 g/c m* ^mnm&fe. mmmkm^>- b?>m 
m&m<te&m&h&o 

[0022] ^WttW^fctt^^tt^ScoSj^^, J 

IS K 6 7 6 7^iflftbTff^HO^t5 0 

[0023] ^w^jg^fa^^— m*. m&rn* 

[S10] 0.5^ X/Z 

[f 11] 0.5 ^ Y/Z 

[*12] 0.1 ^ Z 

[ 0 0 2 6 ] fiU X&ttm&fo<D¥1%W&% (m 
m) „ YttJf ffi*f^^B:^§f|iI^r^]^^a^ (m 
m) , Zttff*.*T[S]^^^?Sfi (mm) 7?&5 0 

[ 0 0 2 7 ] MCfcttS, i¥ 

^*fRjO^Mf&€IZ (mm) tt N 0. 1^Z^2. 0 
^*>9, 0. 4 ^ Z ^ 1 . 3tfc6r^**K, 
0. 6^Z^1. 1 Tfe&r. fcj&S J: «9»;£ LV\ ff^^r 
fa<D¥-&)m&%Z& 0 . 1 mm*iSOi^fi, MSH^ 

[0028] jf ffl^fpjco^^^x tm^m<D^ 

SliSlZ fc(Z)JfcX/Z«:, 0. 5^X/Z^3. 5Tfc 
0. 7^X/Z^1. 4tfe§rt^4LV\ * 

^^SMIZ^^M/Zt, 0. 5^Y/Z^ 

3. o-cs>5, o. 9^y/z^i. s-e&sct^js? 
o. 5*9)©^, «i&^^iKESi-^T7UJPX^ 

^>^SWfgtt^fe5o X/Z/^3. 5 &MX-%m^ 

mmm?& v <o 3 1 mm § & t <o t & 5 0 
[0029] *iKifiB«^*3tt5> Jfm^r^oTOm^i 

(md) mmRxiMu tm^^ujj\^ (td) kmr: 



4) #12 0 0 1-3 5 376 3 

6 

0. 3 — 5 0(S/mm 5 Tfe§ o StiS*^ 0 . 3 ffl/m 
m 3 *^C0#^f^, Mf&S^^S-f-^T^HjldS^S Jf W 

5 0#]/mm 3 Srje*.5#^tt > ^S^/h£^:i <t£> 
b 5 JtiSJLJgJfctf) fc ft <7>#f J; 5 ft h It JPXT? 

* a s * # v n fc oo t ft d a W -r 5 * ft £r # 5 r t * 5 -e 

10 [0 0 2 4] tfrfBil«K«fS»}av^- ^S:«^bTV^SSt 

Tfa*#5S; (D - (3) 

[0 0 2 5] 



^ 3. 5 (1) 

^ 3. 0 (2) 

^ 2. 0 (3) 

[0030] jyfcW^^ 5 ^fi 1 5o xtov^x 

^j^W^MD, 3K®W"ififc*3tt5MD<75 3«glffc, fit 
^Ci^SS^ 5 mmCfHt 6^^*51 < o 31^ 

^^-s^ttst^fctfe ) tmts;: 

{.5/ (n-1) } KX&B.ft±(D%?& lm^fc*) <D¥~ 

30 /ct+ 3 *(7>a^*^ *>e>3K» bt^fcimfa i faafc ^ <o 

¥^aM^ftOT^S:i)otx (mm) t^^» 0 
[ 0 0 3 1 ] Ytcovvrte, *"fS««E^Tffi^c»jKb 

5«SrY (mm) t~t& 0 
[ 0 0 3 2] ZtdOV^Ttt, TDBfBlt*:|gx^MD»f 

40 ^f^&^^ffl^^e**^^^^^ 

2 ^r*i6. t+lf^: {v— (mm) /n 2 } 

TZ (mm) i^r^o 

[0033] tu3*om^*^»,iS^j&fi, 

MIX, YXtfZ (5) (ClJ;«9^ttS$tt^ 0 

[0 0 3 4] 



( 5 ) 
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1 3] 



(fi/mm 3 ) - (1/X) X (1/Y) X (1/Z) 



(5) 



[0 0 3 5] h»4, ?U£0. 

0 2 — 1. 0mm©fI?L^5-l 0 0 f@/ c m 2 l&tf 

[0 0 3 6 ] ±ffi]R«?L<7>?L^;^ 0 . 02 mm*l^)i 

<Dwmx& & jp-i t)^tft5 0 mm 

JLOjLffi** 1 . 0 mm^ii5i^l, WS*«^LT 

[0037] nmiL<Djm<D®mfe, 5 ttr5c 

tfcfcEU^V^T, 03(a) (b) K^TJ;?^ Sii?L 

A= (f@/mm 3 ) ' 

»»«tt»»L&J;5fc (5) Saottfebk * 

[0 0 4 2] *»MOjfa*f&^— h©|C*tt, 

0. 5-1 5mmtfe§r^:Wf4U\ SWO. 5 

mm*?ico#^jL mm^ftmM^- b<Dfom&m<te 

[0 0 4 3 ] *«K^5S3ft«f&«}&^— h te, 50 %J± 
JBfiSS^ 5-4 0 k P a 5 0%JBEJ»«»- 

0 %£*T\ Mttft 2 4 WSiS^^SS^ i o %^T 

[0 0 4 4] iiSfi^^ h <D 5 0 %J±mm § tt, 
3 5 k p a -efosr fc^J; 0 0£ LV\ 5 0%ffi5®?ffi£ 



[ 0 0 3 8 ] RaiJLcoSa* 5fi/c m 2 *}SC0« 

«fa<z>«?a^— bitt»v^ji< &5 0 jra?Lo*3is 1 o 

[0 0 3 9] l»L^tij:/i((7)J: 5 fc#*5 0 *-f igjgg 
Tte^fttCD®^ 1cm 2 (lcmXlc zntDJEjfM) 

[0 0 4 0] Sfe, *%M^JfWaS?&V— MC*5V^T 
20 tt, (4) S^^oT^febtb^^Ka^^ 

(a) *5o. 3 — 3 otfcs: taw* u< , Hfco. 
3 — i o-cfcsr L< . 0. 3-2. 5t 
fcS;i<k#S#*LV\, tt«f&jrffl7L»J«*Sr0. 3-3 

ix- h (75 § | $ fc fc CO k 5 0 

[0 0 4 1] 
[*1 4] 

3 X10) */Ka?Lco» (fi/cm 2 ) 

(4) 

A* 5 k P a*I(DlgIMav/- «Cb^i-^T 
7 7 y^a yfft LTftlBttiV^fe^ 40kPa 

[0 0 4 5] *««»3Sfi^- hco 5 o %H»«lc:Bltt 
bfc#^*5^5M*fe«3 0#gil#cD^@^^5 0% 
KTWKK, ^SIt^tK*fttto^;/^b«, 5-3 
0%£SJ;*9£J£LV\ 3 O^gii^O^e^^S 0%^ 

40 SJEv^HH-fcV^T^ r>a Lttt 

fflT^T&V^S&So ft, 5 0%liilJ^5-3 5k 
Pa, 5 0 %JEE*BBHSfc« 3 0 5 - 3 

mm&O. 0 1 3-0. 0 3 5 g/cm\ 
l&J$m$:0. 3-2. SlC^tp-T^r ^[CJ; 5 #5 - t 

[0 0 4 6] »jR«?a3SJav^— h ^ 5 0 %JBE«6SHC0|*fe 
Lfc#^fc*5*tSBB*fc» 2 4 ^Wftii^oag^^, 1 
0 %J£4TT*fc 6 r t a*#f 4 L < , 5 %£AT* S J: 19 «f * L 
50 V\ 2 4^MSii«^«ieS^ 1 0%£ig;i54§^f*, 




mm co mmmm < te <d^m^ m r> fc < v ^ <o x\ ^ * 

[0 0 4 7] 50 %JE*g«S£ tD&l&fc, J±«»$r 5 0 % 
hLfc^t £Xm^ J I S K 6 7 6 7 ^JBffiffl! $ (DjfliJ 

CO 5 0 % ttffiffi L T#lk U 2 0 O^fi £r $ij 

[0 0 4 8] 5 o%mmk(Dmmm. (%) owfe**., h 

5 o%£ bfcr ir, ttfB^1^^TcoJ:5^t/c 10 

r t j i s k 6 7 6 7 (Dj±mik!km(Dnmm 

§ (mm) SrSiJSi-So WlR^^JE»J!$(JOStet 
(W)« , WBtltfB S oo W -e ^ 5 fc » W a* & J5>fc ± 

[0049] ^mm<Dmm%^m^y- b«, ftp a^fa 20 

Xt^W*TR]^5l3S3SS^#fc 1 5 0 k P a £JLL-C$>5£ 
i*5^u<, 1 8 0 k P aJXitfcS: V)&i£ 

1 5 0 k P a*i«o#-gi3\ ^^^7 KoSWi: U£ 

WfcRBSStt*V^5j3j3t f fe2 0 0 0 k P a Tfe5 D * 

[0 0 5 0] 3l3ft3££o8!Jfttt, 0mm/ 30 

m i n itSrtfil^ttJ IS K 6 7 6 7 (TDAffi^Jg 

[0 0 5 1 ] *^P^(7)ig^^^V— bte, J¥WHM& 

[0052] m^itrn i f^^i* ± 5 ftwffi 

[0 0 5 3] fib n — ;i/2 irSn— ;V3 i: roMBKtt. $f 4 

[0 0 5 4] ifn^2©Sffi(Ot 4 J*, ffffi^^v^ 50 
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b <D&wmm<nwu& (m P ) (°o srs^ptc, ( m P 

4 o) °c— (mp + io) °cizMu^nx^^^. tmj 

*L<, (mp-3 0) °C— (mp+5) tHCJnjfi^ft 
TV^5ri^3j;5jifS if 4^ (mp-40) 

_h^Jpffl$tbTV^5 lf4^M^ b 5 Kit 

(mp-4o) °c*vio^^, KaajaaasFP^jf 

T\ «-4*rifai3S?Si/- h 5^^5I#&< r ^^fflHtc 
ft&SlffihZo —Jj, lH-4^ (mp+10) °C4rffi^T 

iB^Ctt J I S K 7 1 2 1 ^S^^fA^ftjftD S i 5 

[0055] 4 0?aS(DiijSf^ > IW«^(^g5ttS;S 

[0 0 5 6 ] tfa— /K Sn— /VCOEtecOjgaS^ SP^ 

areMsisfsv- bcoK3tas(L ii^m^jSv— h 

ffi, if(15-l 0 Om/m i nT*fc£ 0 tb^J;^^ 

s n « sa?Lojp x»ffi §r rft ± s * 6 fc » {c « , 5-4 

5/m i n^M^ LV\ 
[0 0 5 7] 

f D F D J — 6 7 7 5 J : m p 1 1 1 °C) £rfflV\ 

ffl^ it;/w/P7^y7 os*%i-f y^^3 ofi 

rKy^nt 0 l^^ (^e^^^ttJK rpF8 14..j :mpl 
6 0°C) Srffiv^, «iJttty;w;^^y7 0ii 

[0058] mmm 1 — 15 Rxftt&m 2 , 4 , 5 ^ 



( 7 ) 

11 

[0059] mmm 1-15 xtwustflj 2 , 4 N 5 ^ 

5 0mm, Bttl 4 0 0mm, /UCO^fi 1 80m 
m, fjrgfll 4 0 0mmT*5 o HfcS o — ;W)J5|jBtt5 

5tC*5V^tt, fi'£6mm, ±£0. 

6 2mmCDfc(7)£:J : ]1V\ thftftj 4 {Cjol ^tttft $ 6 m 

[0 0 6 0] JCi§flJ#j£ffl«*<D«- ^OjBffilC*5*t5 10 

m^^tb^n^o mm\ i — i 5 , tttam, 4^& 
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l^Tte, a = 2mm, b = 2. 6mm^Lfc 0 X. fcfctfc 
0(1 5 fc*3V^Ttt, a --"8 mm, b = 1 2 mm £ L/c c 4 

«L££r 9 0 °C\Zffl& U HJfifll 1 5 , Jtift^I 6 Kl&^T 
tt$]-<7>i&g& 1 5 0°C^fSSLfc o 
[0 0 6 1 ] ^JfcfllJ 1-15. J*«0!| 2 , 4 , 5 

l* 3, 6 t IT, Jtii^Lo^^;$i^Tv^*v^ff^l%}a 

[0 0 6 2] 



( 8 ) 



13 



r?m 2001 

14 



3 5 3 7 6 3 



Si 



N 



M 

\ 



\ 

X 



ft 



O , 00 

oo j <n 



95 



A A 

iS ■£ 
w 

Q Cu 
i-J 



[0063] ^m^j, Jt«t«fc:*s»t*3iift«?a35ta^— 

[0 0 6 4] iS^m^Sv— h&^¥fflB^v— h«0 

[0065] mm^'M^M-y- h&twttj^v-— b<n 



^ y iztfcbb^ 2-3 iDSfc LTHS-y- h com 

>tcofrff (cm 3 ) €r*fc, imH-cDS* (g) Sr^» 
{*» (cm 3 ) r tie J; 9**fco 

[0 0 6 6] 0 4, 121 5 [Cl^fe-f?rj 6 ^*3V^ 



15 

[0067] mmm 1 -is, jtifcw 1 - e ^*3-v^t# 

bnfc»fa^- N<^2 5%, 5 0%H:§g^ 5 0%[i 

3<§!£ - WZfm&M 2 (::>]<-)-, ft, 2 5 % M± 5 0 %SEffi 
flS^oSJ^tt. JEE*g*S:#* 2 5%, 50%i:L7tr> 
KA*M3 J I S K 6 7 6 7 <DEE*|«$ <oa'J^«fe{c£<5V^ 



9 ) mm 2 0 0 1 - 3 5 3 7 6 3 

16 

f!5 0%f£ttEEffiLTf?lkU- 2 0 (7) $f ;fi $r ®J ^ L 

[0 0 6 8] 
[*2] 





(X 1 0 4 Pa) 


(«) 


(x i o 4 P a) 


mm* 
(%) 








\mm 


3mm 






MD 


TD 


MD 


TD 


n 
m 
m 


i 


0. 4 & 


1. 77 


44. 4 


2 9. 4 


23. 6 


4. 4 


0 


4 3. 2 


26. 5 


5 6. 3 


62. 4 


2 


0. 9 8 


2,8 4 


4 5. 2 


3 7. 0 


1 5, 3 


6. 2 


4. 2 


42. 2 


2 5. 5 


8 9. 4 


6 5. 3 




1 OS 


3 3 3 






10. 1 


2. 8 


1 . 8 


5 3. 0 


2 6. 5 


9 4. 1 


8 9.0 


4 


1, 27 


3. 6 3 


3 9, 0 


14. 1 


1. 7 


0 


o 


3 9.2 


2 3.5 


6 7, 7 


6 3. 8 


5 


1. 47 


4, 4 I 


38. S 


20. 2 


4. 6 


1. 5 


1. 3 


3 8. 2 


2 1. 6 


9 0. 2 


6 4. 8 


6 


1. 08 


3. 24 


31. 3 


1 8. 6 


2. 5 


2. 5 


2. 5 


29. 4 


2 0. 6 


1 0 8. 8 


8 1.3 


7 


0. 6 9 


1. 67 


1 5. 4 


4. 4 
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(54) POLYOLEFIN RESIN OPEN CELL FOAM EXTRUSION FOAMED SHEET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyolefin resin open cell 
foam extrusion foamed sheet having excellent softness, flexibility, 
thickness recovery after compression, sound absorbability, 
moisture absorbability and air permeability as well as excellent 
tensile strength. 

SOLUTION: The polyolefin resin open cell foam extrusion foamed 
sheet comprises through pores of 5 to 100 pieces/cm2 each 
having a pore size of 0.01 to 1.0 mm, an open cell foam fraction of 
70% or more, an apparent density of 0.013 to 0.18 g/cm3 and a 
number of foams of 0.3 to 50 pieces/mm3 in such a manner that a 
mean foam size satisfies formulae 0.5<X/Z<3.5 (1), 0.5<Y/Z<3.0 (2) 
and 0.1<Z<2.0 (3), wherein X is a mean cell size (mm) in an 
extrusion direction, Y is a mean cell size (mm) in a lateral direction 
perpendicular to the extrusion direction and X is a mean cell size 
(mm) in a thickness direction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A breakthrough with an aperture of 0.02-1.0 mm 5~100~piece [/cm ] 2 **************, A polyolefin- 
system-resin open cell extrusion-foaming sheet, wherein a rate of an open cell satisfies not less than 70%, apparent 
density gravity satisfies 0.3-50-piece [/mm ] 3 in 0.013 - 0.18 g/cm 3 and the number of air bubbles and an average 
cell diameter satisfies following condition type (1) - (3). 

[Equation 1]0.5 <= X/Z <= 3.5 (1) 

[Equation 2]0.5 <= Y/Z <= 3.0 — (2) 

[Equation 3]0.1 <= Z <= 2.0 (3) 

However, an average cell diameter (mm) of the cross direction where an average cell diameter (mm) of the direction 
of extrusion and X cross at right angles, and the direction of extrusion and Y cross at right angles, and Z are the 
average cell diameters (mm) of a thickness direction. 

[Claim 2]The polyolefin-system-resin open cell extrusion-foaming sheet according to claim 1, wherein apparent 

density gravity is 0.013 - 0.035 g/cm 3 and cellular breakthrough formation rates (A) called for by a following formula 
(4) are 0.3-30. 

[Equation 4]The number of A=(number of air bubbles (piece/mm 3 ) 1/3 x10) 2 / breakthroughs (piece/cm 2 ) 
(4) 

[Claim 3]The polyolefin-system-resin open cell extrusion-foaming sheet according to claim 1 or 2 whose polyolefin 
system resin is polyethylene system resin. 

[Claim 4]Rotating this needle roll and a carrier roll using a needle roll and a carrier roll with which a warmed needle 
for breakthrough formation is formed. A manufacturing method of the polyoiefin-system-resin open cell extrusion- 
foaming sheet according to claim 1, 2, or 3 forming a breakthrough by passing a gap of a needle roll and a carrier roll 
for a polyolefin-system-resin extrusion-foaming sheet. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the polyolefin-system-resin open cell extrusion-foaming sheet about 
the polyolefin-system-resin open cell extrusion-foaming sheet used for a cushioning material, a packing material, a 
sound-absorbing material, a moisture absorption material, a vibroisoiating material, building materials, etc. which is 
excellent in pliability in more detail and has sufficient tensile strength. [0002] 

[Description of the Prior Art]From the former, a polyethylene-system-resin extrusion-foaming object, a 
polypropylene regin extrusion-foaming object, etc. are known as foam which consists of polyolefin system resin. This 
extrusion-foaming object is manufactured by making polyolefin system resin of a raw material extrude and foam 
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under atmospheric pressure through the die in which it was provided at the tip of an extrusion machine within an 
extrusion machine, after kneading, and also pouring in and kneading a foaming agent under high temperature high 
pressure and considering it as a fizz melting resin composition, heat melting and. Thus, since it is lightweight and 
flexible, the manufactured extrusion-foaming object has been widely used as a cushioning material, a packing 
material, thermal insulation, etc. 
[0003] 

[Problem(s) to be Solved by the Invention]However, the polyolefin-system-resin foam obtained by extrusion foaming, 
Since it had closed cell structure, pliability, flexibility, the thickness recovery after compression, sound absorption 
nature, hygroscopicity, and breathability were insufficient, and it was not able to be used as the core material of the 
chair or bed in which thickness recoverability is demanded, a curing material of the concrete in which breathability is 
demanded, etc. Performing pinholing processing on a polyolefin-system-resin foaming sheet, and raising pliability has 
also been examined. However, when the pinholing was formed, physical properties, such as tensile strength etc. of 
what can be given, were not able to fall, and a certain amount of pliability was not able to obtain a good thing. 
[0004]On the other hand, in the field as which pliability, flexibility, the thickness recovery after compression, and 
breathability are required, urethane foam has been used conventionally. However, the recycling to a raw material is 
difficult for urethane foam, and also since chemical resistance, such as acid-proof and alkali-proof, heat resistance, 
weatherability, etc. are inferior, development of the substitute is demanded. 

[0005]An object of this invention is to provide the polyolefin-system-resin open cell extrusion-foaming sheet which 
is excellent in pliability, flexibility, the thickness recovery after compression, sound absorption nature, hygroscopicity, 
and breathability, and also is excellent in tensile strength. 
[0006] 

[Means for Solving the Problem]A polyolefin-system-resin open cell extrusion-foaming sheet of this invention, A 
breakthrough with an aperture of 0.02-1.0 mm 5-100-piece [/cm ] 2 **************, A rate of an open cell 
satisfies not less than 70%, in 0.013 - 0.18 g/cm 3 and the number of air bubbles, apparent density gravity satisfies 
0.3-50-piece [/mm ] 3 , and an average cell diameter satisfies following condition type (1) - (3). 
[0007] 

[Equation 5]0.5 <= X/Z <= 5 ...... (1) 

[Equation 6]0.5 <= Y/Z <= 5 (2) 

[Equation 7]0.1 <= Z <= 2.0 (3) 

However, the average cell diameter (mm) of the cross direction where the average cell diameter (mm) of the 
direction of extrusion and X cross at right angles, and the direction of extrusion and Y cross at right angles, and Z 
are the average cell diameters (mm) of a thickness direction. 

[0008]Apparent density gravity is 0.013 - 0.035 g/cm 3 , and, as for the polyolefin-system-resin open cell extrusion- 
foaming sheet of this invention, it is preferred that the cellular breakthrough formation rates (A) called for by a 
following formula (4) are 0.3-30. 

[Equation 8]The number of A=(number of air bubbles (piece/mm 3 ) 1/3 x10) 2 / breakthroughs (piece/cm 2 ) 
(4) 

[0009]As for the above-mentioned polyolefin-system-resin open cell extrusion-foaming sheet, it is preferred that 
base material resin is polyethylene system resin. 

[0010]Manufacture of said polyolefin-system-resin open cell extrusion-foaming sheet, It is preferred by passing the 
gap of a needle roll and a carrier roll for a polyolefin-system-resin extrusion-foaming sheet to form a breakthrough, 
rotating this needle roll and a carrier roll using the needle roll and carrier roll with which the warmed needle for 
breakthrough formation is formed, 

[001 1]The polyolefin-system-resin open cell extrusion-foaming sheet (henceforth an "open ceil foaming sheet") of 
this invention consists of polyolefin system resin for which a bridge is not constructed [ no constructing a bridge or ] 
over a real target. The boil xylene insoluble matter (it filters at boiling and the wire gauze of 100 meshes for 8 hours) 



JP ? 2G01~353763 ? A 



3/16^— v 



of the polyolefin system resin for which a bridge is not constructed [ no constructing a bridge or ] over a real target 
is 0 to 3% of the weight of a thing. In polyolefin system resin in this invention, for example High density polyethylene, 
Low density polyethylene, straight-chain-shape low density polyethylene, straight-chain-shape ultra low density 
polyethylene, The polypropylene which has low density polyethylene and long chain branching from the point that 
polypropylene, ethylene propylene rubber, an ethylene-butene copolymer, an ethylene-vinylacetate copolymer, etc. 
are contained, and extrusion foaming is easy is preferred. The point of pliability to polyethylene system resin is 
preferred, and low density polyethylene, straight-chain-shape low density polyethylene, and straight-chain-shape 
ultra low density polyethylene are preferred especially. 

[001 2]It not only may use polyolefin system resin independently, but in this invention, it may mix and use two or 
more sorts. VCM/PVC system resin, such as styrene resin, polyvinyl chloride, and a polyvinyl chloride acetate 
copolymer, etc. may be mixed and used for polyolefin system resin. 

[0013]An open cell foaming sheet of this invention is obtained by forming a breakthrough later mentioned on a 
polyolefin-system-resin extrusion-foaming sheet (henceforth an "extrusion-foaming sheet"). This extrusion-foaming 
sheet is manufactured by making polyolefin system resin extrude and foam to a sheet shaped under atmospheric 
pressure through a die in which it was provided at the tip of an extrusion machine within an extrusion machine, after 
kneading, and also pouring in and kneading a foaming agent under high temperature high pressure and considering it 
as a fizz melting resin composition, heat melting and etc. 

[0014]As a foaming agent used for manufacture of an extrusion-foaming sheet, a physical foaming agent and a 
chemical foaming agent are used. In a physical foaming agent, carbon dioxide, air, nitrogen, etc. are mentioned as a 
thing of an inorganic system. As a thing of an organic system, halogenated hydrocarbon, such as hydrocarbon, such 
as propane, butane, and pentane, 1 ,1 ,1 ,2-tetrafluoroethane, and 1 ,1 -difloroethane, etc. can be used in a physical 
foaming agent. AZOJI carvone amide, sodium bicarbonate, etc. can be used as a chemical foaming agent. 
[0015]In manufacture of an open cell foaming sheet of this invention, a cellular regulator is added by polyolefin 
system resin if needed. As a cellular regulator, a reaction mixture with acid salt of inorganic powder, such as talc and 
silica, or polyvalent carboxylic acid, polyvalent carboxylic acid, sodium carbonate, or sodium bicarbonate, etc. are 
mentioned. 

[0016]Various additive agents, such as a spray for preventing static electricity, a flow improver, etc. and colorant of 
quantity of a range which does not bar the desired end, can also be blended with polyolefin system resin if needed. 
Talc, silica, calcium carbonate, etc. can also be added as an inorganic bulking agent. 

[001 7]A rate of an open cell of an open cell foaming sheet of this invention is not less than 90% preferably not less 

than 70%. When a rate of an open cell is less than 70%, the manifestation effect of a function peculiar to open-cell 

foam of stability, cushioning properties, pliability, sound absorption nature, moisture permeability, and breathability to 

repeated stress decreases, and it becomes difficult to call it a foaming sheet of an open cell. 

[001 8] Measurement of a rate of an open cell in this specification is performed as follows according to ASTM D~ 

2856-70 (Procedure C). It asks for the true volume Vx (cm 3 ) of a test portion using an exhaust air pycnometer, and 

asks for the apparent volume Va (cm 3 ) from an outer size of a test portion, and a rate of an open cell (%) is 

calculated by a formula (5). It is the sum of volume of resin in a test portion, and volume of a closed cell portion in 

the true volume Vx. 

[0019] 

[Equation 9] 

Rate of open cell (%) = {(Va-Vx)/(Va-W/rho)} x100 (5) 

It is the density (g/cm 3 ) of the substrate with which W constitutes the weight (g) of a test portion and rho 
constitutes foam. 

[0020]What started 40 mm long and two or more 25-mm-wide sheet-shaped samples, piled up the started sample, 
and was about 25 mm in thickness is used for a test portion. A specimen is accumulated so that a crevice may not 
open as much as possible among both specimens, and let it be a thickness of about 25 mm. 
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[0021 ]the open cell foaming sheet of this invention — apparent density gravity — 0.013 - 0.18 g/cm 3 — desirable - 
- 0.013 - 0.035 g/cm 3 — it is 0.013 - 0.030 g/cm 3 preferably. When apparent density gravity is less than 0.013 
g/cm , there is a possibility that the intensity of an open cell foaming sheet may become weak. On the other hand, if 
apparent density gravity becomes large, the compressive strength of an open cell foaming sheet will become large, 
and will become insufficient [ pliability ], and lightweight nature will also get worse. 

[0022]Measurement of apparent density gravity in this specification shall be performed based on JIS K 6767. 
[0023]The number of air bubbles of an open cell foaming sheet of this invention is 0.3-50-piece [/mm ] 3 . When the 
number of air bubbles is less than 0.3-piece [/mm ] 3 , it becomes an extrusion-foaming sheet whose cell diameter is 
too large and which is inferior in appearance, and also compressive hardness becomes large, and it becomes 
impossible to acquire the target pliability. When the number of air bubbles exceeds 50-piece [/mm ] 3 , air bubbles in 
which a breakthrough is not formed increase in number, and as a result, compressive hardness will become large, and 
it will become impossible on the other hand, to acquire the target pliability in a drilling process with a needle for 
breakthrough formation later mentioned from a cell diameter being small. 

[0024]An average cell diameter of air bubbles which constitute said open cell foaming sheet satisfies following 

condition type (1) - (3). 

[0025] 

[Equation 10]0.5 <= X/Z <= 3.5 (1) 

[Equation 1 1]0.5 <= Y/Z <= 3.0 (2) 

[Equation 12]0.1 <= Z <= 2.0 (3) 

[0026]However, an average cell diameter (mm) of the cross direction where an average cell diameter (mm) of the 
direction of extrusion and X cross at right angles, and the direction of extrusion and Y cross at right angles, and Z 
are the average cell diameters (mm) of a thickness direction. 

[0027]It is 0.1<=Z<=2.0, as for the average cell diameter Z (mm) of a thickness direction in other extrusion-foaming 
sheets of this invention, it is preferred that it is 0.4<=Z<=1.3, and it is more preferred that it is 0.6<=Z<=1.1. When 
the average cell diameter Z of a thickness direction is less than 0.1 mm, there is a possibility that intensity too thin a 
cellular film and usable as a cushioning material, a packing material, building materials, etc. cannot be obtained. On 
the other hand, when exceeding 2 mm, ** and an umbrella with it are lost. [ bad and also appearance and ] 
[ peculiar / air bubbles are too large, and / to foam ] 

[0028]a ratio of the average cell diameter X of the direction of extrusion, and the average cell diameter Z of a 
thickness direction — X/Z is 0.5<=X/Z<=3.5 and it is preferred that it is 0.7<=X/Z<=1 .4. a ratio of the crosswise 
average cell diameter Y and the average cell diameter Z of a thickness direction which intersect perpendicularly with 
the direction of extrusion — it is preferred that Y/Z is also 0.5<=Y/Z<=3.0 and is 0.9<=Y/Z<=1 .5. when X/Z is less 
than 0.5, and/or when Y/Z is less than 0.5, shape of air bubbles is too longwise — a hole — there is a possibility 
that processing cannot make a rate of an open cell high difficultly, and pliability may become insufficient. When X/Z 
exceeds 3.5, and/or when Y/Z exceeds 3.0, it becomes what has insufficient tensile strength of an open cell foaming 
sheet of this invention. 

[0029]Measurement of the average cell diameter Y of the cross direction which intersects perpendicularly with the 
average cell diameter X of the direction of extrusion and the direction of extrusion, and the average cell diameter Z 
of a thickness direction in this specification is performed based on a crosswise (TD) section which intersects 
perpendicularly with a direction-of~extrusion (MD) section of an extrusion-foaming sheet, and MD. 
[0030]Specifically, it carries out as follows. About X, length before expansion lengthens a line segment equivalent to 
5 mm in MD section enlarged drawing first produced by carrying out photomacrography under a microscope etc. to 
three places, MD near the surface of an extrusion-foaming sheet, MD of a thickness direction center section, and 
MD in near a rear face. Next, severain of air bubbles which intersect each pulled line segment (n) What some air 
bubbles intersect is included in this line segment. It asks, It is referred to as X (mm) with an arithmetical average of 
an average cell diameter per [ which was called for from each of a total of three line segments which lengthened an 
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average cell diameter per air bubbles on each line segment near the surface, a thickness direction center section, 
and near the rear face by formula; {5/(n-1)J ] air bubbles. 

[0031]In TD section enlarged drawing first produced by carrying out photomacrography under a microscope etc. 
about Y, Length before expansion lengthens a line segment equivalent to 5 mm to three places, TD near the surface 
of an extrusion-foaming sheet, TD of a thickness direction center section, and TD in near a rear face, and a value 
required in operation of calculating X, and the same operation is set to Y (mm). 

[0032]About Z, a straight line covering sheet thickness is drawn in TD section enlarged drawing or MD section 
enlarged drawing to a thickness direction in near the both ends of a test sample, and a thickness direction in a width 
center section of the test sample, Calculate severaln 2 of air bubbles which intersect this straight line, and it asks for 
an average cell diameter per air bubbles on each straight line respectively by formula: {sheet thickness (mm) / n 2 J, It 
is referred to as Z (mm) with an arithmetical average of an average cell diameter per [ which was called for 
respectively ] air bubbles from a total of three straight lines drawn near sample both ends and in the width center 
section. 

[0033]A calculating method of the above-mentioned number of air bubbles is computed by a following formula (5) 

from the average cell diameter X, Y, and Z. 

[0034] 

[Equation 13]Number of air bubbles (piece/mm 3 ) =(1/X) x(1/Y) x (1/Z) 
(5) 

[0035]As for the open cell foaming sheet of this invention, a breakthrough with the aperture of 0.02-1.0 mm is 5- 
100-piece [/cm ] 2 **************. Since the open cell foaming sheet of this invention is provided [ the 
breakthrough ] in this way, even if it is a foaming sheet which consists of polyoiefin system resin, its rate of an open 
cell is high, and it has the outstanding pliability, flexibility, the thickness recovery after compression, hygroscopicity, 
and breathability. 

[0036]Since the compression set of the open cell foaming sheet is carried out and recovery after canceling 
compressive force becomes slow when an aperture of the above-mentioned breakthrough is less than 0.02 mm, it will 
become insufficient [ early modification recovery which is the feature of this invention foaming sheet ]. Since it leads 
to destroying greatly a cellular film which constitutes air bubbles when an aperture of a breakthrough exceeds 1.0 
mm, a mechanical strength of an open cell foaming sheet falls, and a compression set also becomes large. 
[0037]Measurement of an aperture of a breakthrough is performed as follows. Photomacrography of the surface of 
an open cell foaming sheet is first carried out with an electron microscope etc., and a flat-surface enlarged drawing 
of a breakthrough of this sheet is obtained. As shown in drawing 3 (a) and (b), when an aperture changes to a 
direction which shape of a breakthrough measures by an infinite form, or also when shape of each breakthrough and 
a size are different, in an obtained enlarged drawing A certain sake, Let an aperture of a direction which shows 
length between couplings be the aperture L of a breakthrough of each hole (L says an aperture of a actual 
breakthrough in consideration of not length but magnifying power in an enlarged drawing.). Let average value of 30 
apertures measured in this way be an aperture of a breakthrough of an open cell foaming sheet. 
[0038]When the number of breakthroughs is less than five-piece [/cm ] 2 , there is a possibility that pliability which 
compressive hardness is too high and makes the purpose, and thickness recoverability after compression may 
worsen. The manifestation effect of functions, such as sound absorption nature, moisture permeability, and 
breathability, decreases, and it becomes difficult to call it a foaming sheet of an open cell. Since compressive 
hardness becomes low too much when the number of breakthroughs exceeds 100-piece [/cm ] 2 , there is a 
possibility that practical intensity in a case of using it as a cushioning material etc. may become insufficient. 
[0039]It asks for the number of breakthroughs as follows. Photomacrography of the surface of an open cell foaming 
sheet is first carried out under a microscope etc., and a fiat-surface enlarged drawing of a breakthrough of this sheet 
is obtained. In an obtained enlarged drawing, area before expansion counts the number of breakthroughs which exist 
in area equivalent to 1-cm 2 (square which are 1 cm x 1 cm), and considers it as the number of breakthroughs. 
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However, when the number of breakthroughs changes with enclosure positions of this area, the number of 
breakthroughs adopts the number of breakthroughs in area used as the maximum. 

[0040]In an extrusion-foaming sheet of this invention, it is preferred that cellular breakthrough formation rates (A) 
called for by (4) types are 0.3-30, and also it is preferred that it is 0.3-10, and it is preferred that it is especially 0.3- 
2.5. By setting this cellular breakthrough formation rate to 0.3-30, compressive strength of an extrusion-foaming 
sheet can be carried out to such an extent that desirable pliability is acquired especially, and tensile strength of a 
foaming sheet will also become sufficient. 
[0041] 

[Equation 14] 

The number of A=(number of air bubbles (piece/mm 3 ) 1/3 x10) 2 / breakthroughs (piece/cm 2 ) 
...... (4) 

The number of air bubbles is called for by (5) types, as mentioned above, and the number of breakthroughs is called 
for based on an enlarged drawing produced by carrying out photomacrography of the surface of an open cell foaming 
sheet under a microscope etc., as mentioned above. 

[0042]As for thickness of an extrusion-foaming sheet of this invention, it is preferred that it is 0.5-15 mm. When 
thickness is less than 0.5 mm, there is a possibility that intensity of an open cell foaming sheet may become weak. 
When thickness exceeds 15 mm, needle hole processability for forming a breakthrough falls in respect of line velocity 
and a breakthrough formation rate. 

[0043]As for an open cell foaming sheet of this invention, it is preferred that a residual strain after after-opening 30 
second passage at the time of compressive hardness being 5 - 40kPa, and opening wide after 50% compression 50% 
is [ a residual strain after 50% or less and after-opening 24 hour progress ] 10% or less. Such an open cell foaming 
sheet is preferred as a core material of a chair and a bed in which thickness recoverability is demanded. 
[0044]As for the 50% compressive hardness of an open cell foaming sheet, from a point that softness was more 
excellent and that it is a sheet, it is more preferred that it is 5 - 35kPa. When there is a possibility that an open cell 
foaming sheet of less than 5 kPa may have too soft [ to use it as a cushioning material ] compressive hardness 50% 
and it exceeds 40kPa, there is a possibility that it may be too hard to use it as a cushioning material depending on a 
use. 

[0045]50% or less of a residual strain after after-opening 30 second passage at the time of opening wide after 50% 
compression of an open cell foaming sheet is desirable, and is more desirable from a point of productivity and 
pliability. [ 5 to 30% of ] When a residual strain after 30 second passage exceeds 50%, there is a possibility that 
recovery of thickness cannot be too slow or it cannot be used as a cushioning material in a broad field from recovery 
being too bad. In a residual strain after 5 - 35kPa and 30 second passage after 50% compression opening, 50% 
compressive hardness can obtain 5 to 30% of especially good open cell foaming sheet by adjusting 0.013~0.035g 
[/cm ] 3 and a cellular breakthrough formation rate, for example for apparent density gravity to 0.3-2.5. 
[0046]As for a residual strain after the after-opening 24-hour progress at the time of opening wide after 50% 
compression of an open cell foaming sheet, it is preferred that it is 10% or less, and it is more desirable. [ 5% or less 
of] Since recoverability after compression cannot return to the original state easily bad when a residual strain after 
24-hour progress exceeds 10%, it cannot be used as a core material of a chair or a bed. 

[0047]Measurement of 50% compressive hardness is performed based on a measuring method of compressive 
hardness of JIS K 6767 except having made a compression amount into 50%. It specifically compresses and stops 
50% of thickness which begins a specimen, and load of 20 seconds after is measured. A specimen is accumulated so 
that a crevice may not open as much as possible among both specimens, and let it be a thickness of about 25 mm. 
[0048]Measurement of a residual strain (%) after 50% compression is performed based on a measuring method of a 
compression set of JIS K 6767 except having made a compression amount into 50%, and having performed leaving 
times as follows. A compression equipment of structure where the first thickness can compress a specimen 50% is 
specifically used, and where it compressed a specimen to 50% and it is compressed 50%, after holding for 20 seconds, 
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a specimen is picked out from a compression equipment. About a specimen picked out from this device, thickness 
(mm) after specified time elapse is measured from a time of being taken out Like measurement of compressive 
hardness, a specimen is accumulated so that a crevice may not open as much as possible among both specimens, 
and let it be a thickness of about 25 mm. 

[0049]As for both open ceil foaming sheets of this invention, it is preferred that tensile strength of the direction of 
extrusion and the cross direction is 150 or more kPa, and it is more preferred that they are 180 or more kPa. When 
tensile strength of either the direction of extrusion or the cross direction is less than 150 kPa, intensity is 
insufficient for considering it as a core material of a chair or a bed, and using it. Although a maximum in particular of 
tensile strength is not limited, it is 2000kPa in general. An open cell foaming sheet of this invention has sufficient 
tensile strength by forming a breakthrough specific on a specific extrusion-foaming sheet which has above- 
mentioned composition. 

[0050]Measurement of tensile strength is performed based on the A method of JIS K6767 except making a speed of 
testing into 10 mm/min. 

[0051] An open cell foaming sheet of this invention can be obtained by manufacturing an extrusion-foaming sheet by 
an extrusion-foaming method, next forming a specific breakthrough in an extrusion-foaming sheet. A specific 
breakthrough is formed by passing a polyolefin-system-resin extrusion-foaming sheet in a gap of a needle roll and a 
carrier roll, rotating this needle roll and a carrier roll using a needle roll and a carrier roll with which a warmed needle 
for breakthrough formation is formed, for example. 

[0052]Specifically, a breakthrough is formed using the breakthrough forming device 1 as shown, for example in 
drawing 1. The needle 4 for breakthrough formation is formed in a peripheral surface of the needle roll 2 in drawing 1 
over an approximately whole area. A peripheral surface of the carrier roll 3 is constituted so that the needle 4 may 
not be damaged using rubber, a brush, etc. 

[0053]As for a gap of the needle roll 2 and the carrier roll 3, it is preferred the same length as the needle 4 or to set 
up short a little so that the needle 4 may penetrate the extrusion-foaming sheet 5. 

[0054]As for the needle 4 of a peripheral surface of the needle roll 2, it is preferred to be warmed by ** (mp-40) - 
(mp+10) ** on the basis of the melting point (mp) of base material resin of an extrusion-foaming sheet and (**), and 
being warmed by ** (mp~30) - (mp+5) ** is more preferred. Since the extrusion-foaming sheet 5 of the 
circumferential breakthrough circumference has become soft after being stabbed with the needle 4 by the extrusion- 
foaming sheet 5 and forming a breakthrough if the needle 4 is warmed more than ** (mp-40), it can draw out easily 
from the extrusion-foaming sheet 5. However, since the extrusion— foaming sheet 5 of a breakthrough periphery is 
too hard and the needle 4 is bound tight when temperature of the needle 4 is less than ** (mp-40), there is a 
possibility that it may become difficult to draw out the needle 4 from the extrusion-foaming sheet 5. On the other 
hand, since an extrusion-foaming sheet of a breakthrough periphery will fuse and a cellular film will be destroyed 
more than needed if the needle 4 is warmed exceeding ** (mp+10), there is a possibility that sufficient pliability and a 
mechanical strength may no longer be obtained. Let the melting point be the top temperature of a melting peak 
(melting peak which has a larger area when two or more melting peaks appear) obtained by the thermal flux DSC in a 
part for heating rate/at 10 ** based on JIS K7121. 

[0055]Measurement of temperature of the needle 4 uses contact type surface thermometers, such as a thermo 
couple, defines ten temperature survey points crosswise [ of a needle roll ] at abbreviation regular intervals, and 
measures temperature of a tip part of a needle and a root part which are located in this point of measurement. An 
arithmetic mean of obtained temperature data of 20 points is made into temperature of a needle. 
[0056]Although peripheral velocity of rotation of a needle roll and a carrier roll, i.e., manufacture speed of an open 
cell foaming sheet, is suitably changed corresponding to construction material of an open cell foaming sheet, 
apparent density gravity, and thickness, it is usually 5-100 m/min. In order to raise process tolerance of a 
breakthrough formed with a needle, 5~45~~/min is preferred. 
[0057] 
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[Example]Hereafter, an example is given and this invention is explained still in detail. The extrusion-foaming sheet 
was manufactured in Examples 1-14 and the comparative examples 1-5, using the mixture of 70 % of the weight of 
normal butane, and 30 % of the weight of isobutane as a foaming agent, using low density polyethylene (Nippon Unicar 
"DFDJ~6775":mp1 1 1 **) as base material resin. The extrusion-foaming sheet was manufactured in Example 15 and 
the comparative example 6, using the mixture of 70 % of the weight of normal butane, and 30 % of the weight of 
isobutane as a foaming agent, using polypropylene (Montel "PF81 4":mp1 60 **) as base material resin. 
[0058]In Examples 1-15 and the comparative examples 2, 4, and 5, the breakthrough forming device shown in drawing 
1 was used, and the breakthrough was formed in the extrusion-foaming sheet. The open ceil foaming sheet of 
Example 6 forms a breakthrough in the extrusion-foaming sheet equivalent of the comparative example 3. The open 
cell foaming sheet of Example 15 forms a breakthrough in the extrusion-foaming sheet equivalent of the comparative 
example 6. The open cell foaming sheet of the comparative example 2 forms a breakthrough in an extrusion-foaming 
sheet at the equivalent of the comparative example 1 . 

[0059]The path of 1400 mm and a carrier roll of the path of the needle roll in the breakthrough forming device used 
in Examples 1-15 and the comparative examples 2, 4, and 5 is 150 mm, width is 130 mm, and width is 1400 mm. The 
peripheral surface of the carrier roll is covered with rubber. In Examples 1-15 and the comparative examples 2 and 5, 
the with 6 mm in length and a thickness of 2.2 mm thing was used for the needle for breakthrough formation in the 
comparative example 4 using the with 6 mm in length, and a thickness of 0.62 mm thing. 

[0060]The arrangement in the peripheral surface of the needle roll of the needle for breakthrough formation is shown 
in drawing 2. In drawing 2, a shows the interval of the needle roll cross direction of a needle and a needle, and b 
shows the interval of the needle roll circumferential direction of a needle and a needle, respectively. In Examples 1- 
15 and the comparative examples 2 and 4, they could be a- 2 mm and b= 2.6 mm. In the comparative example 5, they 
could be a= 8 mm and b= 12 mm. In Examples 1-14 and the comparative examples 2, 4, and 5, the temperature of the 
needle was adjusted to 90 **, and the temperature of the needle was adjusted to 150 ** in Example 15 and the 
comparative example 6. 

[0061]the ratio of the thickness of the open cell foaming sheet obtained in Examples 1-15 and the comparative 
examples 2, 4, and 5, density, the number of air bubbles, the number of air bubbles, and a cell diameter — X/Z, Y/Z, 
the cell diameter Z, the rate of an open cell, the path of a breakthrough, and the number of holes are shown in Table 
1. The various physical properties of the extrusion-foaming sheet in which a breakthrough is not formed are also 
collectively shown in Table 1 as the comparative examples 1, 3, and 6. 
[0062] 
[Table 1] 
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[0063]Measurement of the thickness of the open cell foaming sheet in an example and a comparative example and an 
extrusion-foaming sheet and density was performed as follows. 

[0064]The thickness of the open cell foaming sheet and the extrusion-foaming sheet measured ten thickness of the 
cross direction of this foaming sheet at equal intervals from the end to the end of another side, and the arithmetical 
average of these ten points was used for it. 

[0065]The apparent density gravity of an open cell foaming sheet and an extrusion-foaming sheet, Measure the 
weight (g) of the specimen of 5 cm by 5 cmx sheet thickness, and then this specimen is sunk into the measuring 
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cylinder containing water, It swayed 2 to 3 times, and except for the air bubbles of the surface of a foaming sheet, it 
asked for the volume (cm 3 ) of the specimen from a part for the water level rise of a measuring cylinder, and asked by 
**(ing) weight (g) of a specimen by the volume (cm 3 ). 

[0066]The microphotograph which photoed the surface of the foaming sheet obtained by drawing 4 and drawing 5 in 
Example 6 was shown for reference. Drawing 4 is the microphotograph which expanded two or more breakthroughs 
by 15 times, and photoed them, and drawing 5 is the microphotograph which expanded the breakthrough of 1 by 150 
times and photoed it 

[0067]25% of the foaming sheets obtained in Examples 1-15 and the comparative examples 1-6, 50% compressive 
hardness, the residual strain for every lapsed time at the time of opening wide, after compressing 50%, tensile 
strength, elongation, etc. are shown in Table 2. Measurement of 25% or 50% compressive hardness was performed 
based on the measuring method of the compressive hardness of JIS K6767 except having made the compression 
amount into 25% and 50% respectively. It specifically compressed and stopped only 25% of the thickness which begins 
a specimen, and 50%, and the load of 20 seconds after was measured. The specimen was accumulated so that a 
crevice might not open as much as possible among both specimens, and it was made into a thickness of about 25 
mm. 



[0068] 
[Table 2] 
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[0069]The result of having measured moisture vapor transmission and air permeability for the result of having 
measured sound absorbing performance, to Table 3 about the open cell foaming sheet or extrusion-foaming sheet 
manufactured in Example 6 and the comparative example 3 is shown in Table 4. 

[0070]Measurement of sound absorbing performance piled up an open cell foaming sheet or nine extrusion-foaming 
sheets, was made into the 50-mm-thick test portion, and was performed in JIS A1405 about this sample using A 
pipe. Moisture vapor transmission is the value measured in JIS Z0208 under 30 ** and the condition of 90% of 
relative humidity. 

Air permeability is the value measured in JIS P81 17. 
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(H z ) 


»** (%) 


mmm e 


ttmm 3 


2 5 0 


1 5 


1 2 


3 2 0 


2 3 


9 


4 0 0 


3 0 


8 


5 0 0 


4 9 


1 0 


6 3 0 


9 0 


1 2 


8 0 0 


5 8 


1 5 


9 8 0 


4 0 


3 5 


14 0 0 


6 0 


7 2 


16 0 0 


6 0 


2 0 



[0072] 
[Table 4] 
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[0073]In Table 2, an open cell foaming sheet is excellent in the recovery characteristic after 50% compression, 
thickness begins to recover it promptly after compression opening, and having returned to the original state is shown 
after [ most ] 24-hour progress. If X/Z of an average cell diameter and Y/Z form a breakthrough in the extrusion- 
foaming sheet exceeding the range of this invention according to the comparative example 2, It is shown that the fall 
of tensile strength is intense, when the path of a breakthrough exceeds the range of this invention according to the 
comparative example 4, it is shown that a compression set becomes large, and when the number of breakthroughs is 
less than the range of this invention according to the comparative example 5, it is shown that a compression set 
becomes large. 

[0074]Drawing 6 is the distortion-stress lines in 0 to 80% of distorted range measured about the open cell foaming 
sheet obtained in Example 6, and the extrusion-foaming sheet used in the comparative example 3. In drawing 6, the 
thing of Example 6 is excellent in pliability compared with the thing of the comparative example 3, and having the 
outstanding thickness recoverability is shown. The distortion-stress lines of drawing 6 are compressed from 0% of 
distortion to 80% by compression velocity 10 mm/min, and are measured by opening from 80% of distortion to 0% at 
the speed further. 

[0075]It is shown that the open cell foaming sheet of this invention has an absorption coefficient of not less than 
40% by Table 3 covering the broad frequency of 500-1600 Hz. by Table 4, the open cell foaming sheet of this 
invention has 200 g/m2, and the outstanding moisture vapor transmission and about 4 sec/100 ml of air permeability 
of 24 or more hr — ** — now, it puts in. 
[0076] 

[Effect of the Invention]As for the polyolefin-system-resin open cell extrusion-foaming sheet of this invention, a 
breakthrough with the aperture of 0.02-1.0 mm is 5-100-piece [/cm ] 2 ********************. 
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In a rate, apparent density gravity not less than 70% 0.013 - 0.18 g/cnrr, The number of air bubbles is [ the average 
cell diameter Z of 0.3-50 piece //mm / 3 and a thickness direction ] 0.1 mm or more 2.0 mm or less, the ratio of the 
average cell diameter X of the direction of extrusion, and the average cell diameter Z of a thickness direction — the 
ratio of the average cell diameter Y of the cross direction where or more 0.5 3.5 or less and the direction of 
extrusion, and X/Z cross at right angles, and the average cell diameter Z of a thickness direction — the composition 
that Y/Z is 3.0 or less [ 0.5 or more ] is adopted. 

That is, a specific breakthrough is provided in the polyolefin-system-resin extrusion-foaming sheet of specific 
cellular shape, a cell diameter, the number of air bubbles, and apparent density gravity, and the open cell foaming 
sheet is constituted. Therefore, the foaming sheet of this invention is excellent in the stability, the cushioning 
properties, the pliability, the sound absorption nature, moisture permeability, and breathability to repeated stress. 
It has both outstanding pliability and tensile strength for which it was difficult to realize by open celHzation by 
pinholing processing conventionally with the characteristic combination of a specific foaming sheet and a specific 
breakthrough. 

Since it is no constructing a bridge or an extrusion-foaming sheet which consists of polyoiefin system resin 
unconstructed a bridge substantially, it excels also in recycling efficiency. 

[0077]Apparent density gravity is 0.013 - 0.035 g/cm 3 , and a specific cellular breakthrough formation rate (A) has 
the especially outstanding pliability and recoverability by composition which is 0.3-30. 

[0078]Especially a polyethylene-system-resin open cell extrusion-foaming sheet especially becomes what was 
excellent in pliability also in the polyolefin-system-resin open cell extrusion-foaming sheet. 
[0079]The polyethylene-system-resin open cell extrusion-foaming sheet of this invention, In addition to the 
composition as the aforementioned open cell extrusion-foaming sheet, further, compressive hardness is 5 - 40kPa, 
and 50%. If the residual strain after the after-opening 30 second passage at the time of opening wide after 50% 
compression adopts the composition that the residual strain after after-opening 24-hour progress is 10% or less, 50% 
or less, It will become suitable as a core material of the chair and bed in which thickness recoverability is demanded, 
and if the composition that both the tensile strength of the direction of extrusion and the cross direction is 150 or 
more kPa is adopted further, it will become what was extremely excellent as a core material of a chair or a bed. 
[0080]The manufacturing method of the polyolefin-system-resin open cell extrusion-foaming sheet of this invention, 
The composition of forming a breakthrough is adopted by passing the gap of a needle roll and a carrier roll for a 
polyolefin-system-resin extrusion-foaming sheet, rotating this needle roll and a carrier roll using the needle roll and 
carrier roll with which the warmed needle for breakthrough formation is formed. Therefore, a breakthrough can be 
easily formed only by passing a polyolefin-system-resin extrusion-foaming sheet for the gap of a needle roll and a 
carrier roll. 

[0081 ]In the manufacturing method of the polyolefin-system-resin open cell extrusion-foaming sheet of this 
invention, since the needle for breakthrough formation is warmed, the productivity of breakthrough formation is 
excellent. That is, since the warmed needle for breakthrough formation softens the foaming sheet of the periphery, a 
needle can be easily drawn out from a foaming sheet after breakthrough formation. 
[0082] 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a drawing in which an example of a breakthrough forming device is shown. 

[Drawing 2] Drawing 2 is a drawing in which an example of the arrangement in the peripheral surface of the needle roll 

of the needle for breakthrough formation is shown. 

[Drawing 3]Drawing 3 (a) and (b) is a drawing which each shows an example of the aperture L of a breakthrough. 
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[Drawing 4]Drawing 4 is the microphotograph which expanded the polyethylene-system-resin open cell extrusion- 
foaming sheet surface by 15 times, and photoed it 

[Drawing 5] Drawing 5 is the microphotograph which expanded the polyethylene-system-resin open cell extrusion- 
foaming sheet surface by 150 times, and photoed it. 

[Drawing 6] D rawing 6 is a drawing in which an example of the intensity-skew curve in measurement of the 0 to 80% 
compressive hardness of a polyethylene-system-resin open cell extrusion-foaming sheet is shown. 
[Description of Notations] 

1 Breakthrough forming device 

2 Needle roll 

3 Carrier roll 

4 The needle for breakthrough formation 

5 Polyolefin-system-resin extrusion-foaming sheet 

6 Polyolefin-system-resin open cell extrusion-foaming sheet 
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[Drawing 4] 




[Drawing 3] 
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